SUMMARY We compared the clinical usefulness of serum myoglobin and creatine kinase MB (CK MB) isoenzyme determinations in the early diagnosis of acute myocardial infarction in 109 consecutive patients admitted to a coronary care unit. Of these, 37 patients were diagnosed as having definite infarction, three possible infarction, and 69 no infarction, using World Health Organisation criteria. Blood samples were taken on admission and two to four hours later. Both CK MB and myoglobin were raised in the initial serum samples in 24 of the 37 patients with definite infarction. In an additional seven patients both CK MB and myoglobin were negative in the first specimen though both were detected in the second sample. In five patients CK MB preceded the appearance ofmyoglobin while in the remaining patient myoglobin appeared before CK MB.
Several recent reports have suggested that the estimation of serum myoglobinl-4 is as useful for the early confirmation of acute myocardial infarction as the estimation of CK MB isoenzyme.5-The aim of this study was to compare the clinical usefulness of myoglobin and CK MB estimations in the early diagnosis of acute myocardial infarction in patients admitted with chest pain to the coronary care unit (CCU).
Methods
The patients studied were those admitted to the CCU within 14 hours of the onset of acute chest pain. Patients who had received intramuscular injections or suffered other skeletal muscle trauma including defibrillation were excluded, as were patients with chronic renal failure.
Two specimens of blood were collected: one on admission to hospital and a second two to four hours after admission. The Mean time between onset of pain and admission was 5-3 hours (range 1 to 14 hours).
cardiographic changes, and rise in serum enzyme concentrations according to World Health Organization criteria.'0
Results
Of the 109 patients in the study, 37 had definite acute myocardial infarction, three had possible infarction, and 69 had no evidence of infarction.
Of the 37 patients with definite acute myocardial infarction (Table) both myoglobin and CK MB were raised in both the initial and second specimen in 24 patients. In five patients CK MB was raised in the first specimen, with no increase in myoglobin, though both were raised in the second specimen and in one patient increased myoglobin alone was detected in the first specimen. In seven patients the first specimen was negative for both CK MB and myoglobin, but both were increased in the second specimen. All 37 patients with definite acute myocardial infarction were positive for both CK MB and myoglobin in the second specimen. The mean time between onset of pain and admission was 5-3 hours (range 1 to 14 hours).
There were three patients with a diagnosis of a possible acute myocardial infarction: one patient with left bundle-branch block had both CK MB and myoglobin increased in the two specimens; one patient who had chest pain immediately after coronary angiography had an increase of myoglobin only in the first specimen, while both were present in the second; and one patient with suspected subendocardial infarction had no increase of CK MB or myoglobin in either specimen.
Of the 69 patients considered not to have had acute myocardial infarction, two patients with acute coronary insufficiency had raised myoglobin but no CK MB in both specimens. On Lack of specificity is a further consideration. Of the three patients with a diagnosis of possible acute myocardial infarction, the one who suffered chest pain after coronary angiography had an earlier rise in myoglobin. The cardiac catheterisation itself may have been responsible, however, illustrating the problem of interpretation which may occur using this less specific marker of myocardial necrosis. Furthermore, as a non-specific marker of muscle necrosis myoglobin may be increased with trauma, shock, severe renal failure, intoxication with alcohol, and after open heart surgery. 1' In our study onset of severe chest pain was taken to indicate onset of muscle necrosis, but it is difficult to be certain in the clinical situation of the actual time at which this occurs. Both CK MB and myoglobin are released from the myocardium with necrosis, but CK MB may be raised as a result of transient ischaemia, with myoglobin remaining within the normal range. '7 That myoglobin is an index of myocardial necrosis and not of ischaemia is supported by a study in dogs '8 showing that myoglobin is released from myocardial cells with cellular damage but not after mild reversible injury. This may explain why we found fewer patients with increased serum myoglobin on admission. At that stage in the evolution of the infarct there may have been ischaemia only, with necrosis occurring later. The average time, however, from the onset of pain to admission for those 12 patients without myoglobin present in the first specimen was 4 9 hours which is greater than the appearance time of myoglobin in experimental acute myocardial infarction. It should have been detectable therefore if the onset of pain indicated necrosis. Yet in the present series appearance of CK MB preceded myoglobin in five patients; and only in one did myoglobin precede CK MB.
In this connection it is interesting that of the 69 patients who on World Health Organisation criteria had no infarction, three nevertheless had a rise in CK MB with normal myoglobin. Acute coronary insufficiency, onset of a rapid arrhythmia, and pericarditis without evidence of infarction were the associated features in these patients. Presumably, leakage of enzymes occurred because of damage to myocardial cells with or without minor necrosis.
In this series, only patients admitted within 14 hours of the onset of symptoms were included in the study. After this time raised myoglobin concentrations could have returned to normal. To detect all patients with myocardial infarction, the biochemical system used must be able to provide diagnostic information over the whole spectrum of admission times. The combined use of CK MB and lactate dehydrogenase isoenzyme profiles achieves this by enabling the detection of acute myocardial infarction both early and up to three days after the onset as well as being specific for myocardial injury.
It 
